For high-precision gear trains 
TIMKEN’ bearings 
are just the ticket 


Shaft deflection or end-movement in a lathe gear train 
causes inaccurate meshing of gears, excess wear and loss 
of precision. So to insure shaft rigidity, leading machine 
tool designers specify Timken® precision bearings for 
spindles and other shafts. Due to their tapered construc- 
tion, Timken tapered roller bearings carry thrust and 
radial loads in any combination. Shafts are held in proper 
alignment. Accurate meshing of gears is assured. 


How to mount 
tapered roller bearings 
in a lathe head 


The two single-row Timken precision bearings on the 
spindle are mounted indirectly. On the spindle end, the 
cones are pressed to the spindle shoulder. The bearing 
on the opposite end is backed by a collar, gear and nut. 
A two-row, indirectly mounted bearing is used on the 
pulley end of the input shaft. The remaining Timken 
bearings are directly mounted, and shim-adjusted. 


How you can learn 
more about bearings 


Some of the engineering problems you'll face 
after graduation will involve bearing applications. 


TRADEMARK REG. U. §) PAT./OFF, If you’d like to learn more about this phase of 
’ engineering, we'll be glad to help. For a copy of the 
TAPERED ROLLER BEARINGS 270-page General Information Manual on Timken 
Bearings, write today to The Timken Roller 
Bearing Company, Canton 6, Ohio. And don’t 
forget to clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER o> THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @) AND THRUST -@~ LOADS OR ANY COMBINATION WY 
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our cover 


Prof. Ralph E. Meagher examines an answer printed on its 
teletypewriter input-output unit by the new “electronic brain” 
just completed at the University of Illinois. In the cabinet be- 
yond is the “brain” itself. In the enclosed upper section is its 
memory unit, in the lower part the arthimetic, and the control 
units. (See page 7) 


our frontispiece 


A new GE jet engine, the J-47-GE-21, is prepared for the 
test cell at the GE Lockland, Ohio, plant. The new engine, the 
first of the Advanced J-47 series, is the same size as the present 
jets but is far more powerful than current J-47 engines. Acces- 
sories, which are housed in the nose of present models, have 
been placed underneath to provide a greater air inlet area to 
the compressor. (Courtesy of General Electric) 


The “electronic brain’ which the 
niversity of Illinois has been building 
since 1949 has passed its ‘‘final exams.” 


Its memory capacity is twice as great 
hs that of any other smilar high-speed 
tomputer with cathode ray memory 
tubes now operating. 


It can store away 1,024 numbers, and 
ty any one in 36-millionths of a sec- 
nd. 
It can do 10,000 additions a second. 


In one thousandth of a second it can 
ultiply a pair of numbers like 549,- 
55;813,887. times 549,755,813,887— 
which is 12 digits in the decimal system 
but 39 in the binary system which the 
machine itself uses. 

_ It has an almost-human ability to fol- 
low a complicated series of instructions, 
. on one mathematical operation 
fter another, remembering results, and 
deciding, sometimes from the answers 
to calculations just made, what to do 
next. 

In five hours it can do calculations 
that would take 50 years—a working 
lifetime—for a man with an ordinary 
electric ‘adding machine” type calcula- 
tor. 

In two weeks it can solve a problem 
which would take a human more than 
a thousand years. 

It has 2,720 vacuum tubes. Forty of 
these are its memory. Also in the ma- 
chine are 300 little %4-in neon tubes 
and a complicated mass of wiring and 
electrical parts. All this is in a cabinet 
10 ft long, 2 ft wide, 8% ft tall. 

The cathode-ray memory tubes are 
similar to television picture tubes, but 
only three inches in diameter. ‘The 
“memory” appears as glowing green dots 
on the face of the tube, the 1,024 digits 
arranged in a square 32 dots high and 
32 dots wide. 

The memory stores away not only 
numbers, but also directions of what to 
do. When the machine operates the dots 
brighten or dim, and the little neon 
tubes light, flicker, or darken as calcula- 
tions go on. 

The machine now operating at IIli- 
nois will ‘‘graduate”’ from the Univer- 
sity in February and join the Army. It 
is scheduled to be used at the Ballistics 
Research Laboratories, Aberdeen Prov- 
ing Ground, Md. A twin machine, now 
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ne student who passed his final exams. . . 


ORDVAC 


from A. R. Wildhagen 


being built, will be completed in June 
and will remain on the campus. 

The “electronic brain” remaining at 
Illinois will be used for involved mathe- 
matical problems and studies in fields 
ranging from engineering to sociology. 
The Army machine will be used for 
preparing gunfire tables and for other 
complicated mathematics which arise in 
the government’s various scientific labor- 
atories. 

Under the contract with the Ord- 
nance Corps of the Army, the Univer- 
sity built parts for the two machines at 
the same time, cutting the cost for both 
organizations. This contract gives the 
machine its name of “ORDVAC” from 
the words ‘Ordnance Variable Auto- 
matic Computer.” 

The machine now is being tried on 


the sort of lifetime jobs it and its twin 
were planned for. A team of Army 
scientific experts from Aberdeen has 
come to Illinois with a pack of problems 
from the Proving Ground. For eight 
hours a day it works at them. During 
another eight hours every day the Uni- 
versity’s scientists and mathematicians 
are using it. 

On many problems the ORDVAC 
with its electronic memory tubes is 100 
times faster than some computing ma- 
chines which use magnetic drums as 
memory elements, and 5 times faster 
than machines which use mercury mem- 
ory storage elements. 

Both those types of machines now are 
being made commercially. No commer- 
cial organization has completed a ma- 

(continued on page 32) 


Prof. Ralph E. Meagher holds one of the memory tubes of the new 
“electronic brain’ just completed at the University of Illinois. 
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1952 Engineering Open House 


by Bob Schrader, ch.e. ‘54, and John Schultz, cer.e. ‘52 


Every dog will have his day, but 
campus engineers will have a whole 
weekend in which to strut their stuff. 
We are referring, of course, to the all- 
engineering Open House weekend of 


March 14. 

Festivities will officially begin at 
12:00 noon on Friday, March 14, when 
all student engineers will be excused 
from classes for the rest of that day and 
Saturday. The tribute to St. Pat will 
be inaugurated with a parade, which 
will begin at 1:30 on Mathews Street 
and wend its way throughout North 
Campus. Heading the parade will be 
the float of St. Pat himself, while his 
disciples trail him in floats of their own 
design. Each engineering society will 
furnish a float, as will the honorary en- 
gineering fraternities and two social en- 
gineering fraternities, Sigma Phi Delta 
and Triangle. 

After the passage of the parade, the 
more serious and fundamental aspect of 
the Open House will begin. Continuous 
tours through the engineers’ domain 
will take place between 2:00 and 10:00 
p.m on friday trom. 9/00) a.m, 
until 6:00 p. m., Saturday. During this 
time, the multitude will be able to view 
engineering careers in action, in the 
form of displays, exhibits, and lectures. 


Talbot Laboratory 


The tour will begin at Talbot Lab- 
oratory, where exhibits will be presented 
by the students and faculty of the de- 
partments of Theoretical and Applied 
Mechanics and Civil Engineering. A 
favorite exhibit here is the impressive 
demonstration of testing the compres- 
sive strength of a large concrete cylin- 
der on the 3,000,000 76 hydraulic test- 
ing machine. A cylinder will be broken 
every hour on the half-hour. 

Other exhibits of strength determina- 
tions in action will include the testing 
of structural joints on the 200,000 /d 
repeated load machine; the fatigue of 
metals when repeatedly loaded to failure 
in bending, torsion, direct stress, and 
combined stress; the plastic flow of steel 
beams when subjected to dead loads; 
and the failure of railroad rails under 
load. 

A movie will be shown demonstrat- 
ing experimental work in_ theoretical 
and applied mechanics. Vibration-meas- 
uring instruments will be displayed, 
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along with models of free vibration sys- 
tems, self-induced vibration systems, 
forced vibration systems, and the gyro- 
scope. A photoelastic demonstration will 
show models which glow in_ bright 
colors at points of stress when viewed 
under polarized light. 


A native of Tuscola, 
Illinois, Bob attended Tus- 
cola High before entering 
Illinois. 

Bob is a junior in chem- 
ical engineering, and is a 
member of Phi Eta Sigma. 
He has been a_ diligent 
writer for the TECH for 
three semesters; and is an 
active member of Engi- 
neering Council, currently 
serving as corresponding 


secretary. : 
Bob has no special plans 
for the future beyond 


staying in ROTC until he 
is called to service, prefer- 
ably not until he has re- 
ceived his degree. 


BOB SCHRADER 


John comes to the U. of 
bas 1. by way of Morton High 
School and Morton Junior 
College. He is a senior in 
ceramic engineering from 
Cicero, Illinois. 


John served as corres- 
ponding secretary for the 
Engineering Council during 
the past semester, and is 
also editor-in-chief of the 
ILLINI CERAMIST, the 
ceramic engineering year- 
book. In addition to his 
many activities John has 
been selected for Keramos, 


wee : = Sigma Tau, and Tau Beta 


JOHN SCHULTZ Pi 


Static exhibits will include’ studies of 
beams and columns, class experiments 
in hydraulics and fluid mechanics, ex- 
periments of testing of materials, ex- 
hibitions of plastics and laminations, and 
soil determinations and equipment. In 
the lead testing laboratory, long time 
studies of lead cable used for electric 
transmission under controlled conditions 
will be available for scrutiny. 


Foundry Laboratory 


From Talbot Lab. the route will lead 
to the Foundry Laboratory. Here, the 
making of sand molds, casting of cast 
iron, aluminum, and brass will be dem- 
onstrated. Souvenirs will be distributed 
by the “foundrymen.” Other exhibits 
will include core making and drying, 
sandblasting, and testing of various 
properties of molding sands. 


Aeronautical Laboratory B. 


Aeronautical Laboratory B is next 
on the agenda. The University Glider 


Club will display the L. K. glide 
which they use in their activities. T 
Institute of Aeronautical Sciences wi 
exhibit some unusual aircraft engine‘ 
Among these will be the pulse jet, lar 
est ever built; the T'G-100, first turb 
prop ever built and tested; a two cylin 
der engine with counter-rotating props 
which is being developed for possib 
use in lightweight planes of the future 
the Walther rocket, an early rocket dé 
veloped by the Germans; and a Germa 


JATO rocket. 


Testing devices used by the “‘aeros: 
will be on display. Among these are t 
landing gear drop test, static bend tes# 
and the Wagner tension bend test. Ai 
craft structures, and student-built ai 
craft models will be shown; and 
shock tube, used to obtain very hig 
velocities for supersonic research, wil 
be demonstrated. 


Transportation Building 


Upon leaving the Aero Lab, sigh 
seers will “follow the arrows” to th 
Transportation Building, which wi 
house exhibits by the students in gener 
engineering drawing classes. On displa 
will be 19 patent drawings which hay 
changed civilization, 50 different typ 
of slide-rules, drafting equipment, an 
industrial production illustrations. 

Methods of reproducing engineerin 
drawing will be demonstrated, and 
demonstration of the use of black lig 
in teaching engineering drawing will b 
held. Souvenirs will be given to th 
visitors. 

Mining Laboratory 


The Mineral Industries Society wi 
present their exhibits in the Minin 
Laboratory. Displays of coal and i 
products, mining equipment, and i 
portant minerals will be shown. Ho 
photoelasticity is applied to determin 
stresses around mine openings will 
explained. Mine ventilation apparatus 
gas analysis, coal preparation, and tht 
oil froth flotation method of separatin 
minerals will be demonstrated. The 
will also be demonstrations of the e 
plosibility of coal dust and the use of 
mine safety lamp for the detection 
gas. A model of a mine will be show 
and movies of mining and metallurgi 
cal operations will be run continuousl 


THE TECHNOGRAP 


Metallurgical Laboratory 
The Metallurgical Lab will offer 


some mystifying exhibitions. These 
“Mandrakes of the metals” will make 
steel shrink upon heating, make metal 
cry out loud, and turn cold metal hot 
while in the on-looker’s hand. Visitors 
will also be able to see the structure 
of metals through a microscope, steel 
magnified 1,000 times, steel hardened 
by heat treatment, invisible cracks in 
metal parts by magnetic inspection, and 
watch metal run like water. Movies will 
be shown disclosing metal production, 
forming, and heat treatment. Good luck 
pieces will be nickel-plated while the 
visitor watches and given as souvenirs. 


Aeronautical Laboratory A. 


In Aeronautical Laboratory A, the 
Institute of Aeronautical Sciences will 
demonstrate the lifting forces on a typi- 
cal airfoil in the University wind tun- 
nel, 

Ceramics Building 


‘Lhe members of the Student Branch 
of the American Ceramic Society will 
demonstrate their art in the Ceramics 
Building. Among the demonstrations 
will be the spraying and firing of porce- 
lain enamels, smelting of enamels in a 
rotary smelter, slip casting of pottery 
ware, and jiggering and throwing of 
pottery and dinnerware. The brick ma- 
chine will be on display, and elements 
of microscopy and pyrometry will be ex- 
plained. 

Static exhibits will include flow dia- 
grams indicating raw materials and 
manufacturing processes used in the cer- 
amic industry, and displays of pottery, 
glass, dinnerware, enameled ware, re- 
‘fractories, cements, structural clay pro- 
ducts, abrasives, and enameled jet en- 
gine parts. 


Mechanical Engineering Building 


All of the major fields of mechanical 
engineering will be represented in the 
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ME building, the next stop on the 
route. The design laboratories will pre- 
sent displays of tools, as well as a dem- 
onstration of the photoelastic stresses in 
gear teeth and the fatigue of metals 
as seen under a microscope. Gas weld- 
ing and cutting, are welding, and metal 


spraying will also be shown. The ma- 
chine tool lab will have a display of 
machine tools and demonstrations of 
machining parts for small engines. 

The field of heat treatment is repre- 
sented by demonstrations showing the 
heating steel by induction, the heating 


and quenching of steel, and the determ- 
ination of the temperature of a match 
flame. A cutaway automotive chassis 
showing the moving parts is the fea- 
ture of the internal combustion labora- 
tory. Also included are gasoline and 
diesel test engines with variable com- 
pression ratios, and a setup for a small 
aircraft engine stimulating high alti- 
tude conditions. Other ME labs cover 
the subject of fluids with several dem- 
strations. 


Across the street in the ME labora- 
tory the main floor is covered with in- 
teresting exhibits. They include a unit 
power plant, a cutaway of an aircraft 
jet engine, air conditioning test appar- 
atus, and a motorist reaction timer in 
which every motorist can test his reac- 
tion time. 


Chemical Engineering Building 


Two blocks down the street is the 
Chemical Engineering building. The 
Chem E exhibit is featured by a tour 
through the famous Unit Operations 
Lab. This lab has excellent facilities for 
the study of the six fundamental opera- 
tions of chemical engineering: distilla- 
tion, extraction, filtration, heat transfer, 
absorption, and evaporation. This huge 
lab has a floor to ceiling distance of 
HO 

Other exhibits include a continuous 
rotary filter in operation and an actual 
distillation in an all-glass distillation 
unit. Another popular spot in the Chem 
E building will be the Aqua Hacienda 
featuring free hydrogen hydroxide cock- 
tails. 

Physics Laboratory 


Still following the arrows, the Physics 
Laboratory is next on the route. The 
Physics department will present dem- 
onstrations of phenomena based on fun- 
damental physical principles. Topics 


touched on will include liquid air, stand- 
ing waves, and gravitation and accelera- 
(continued on page 18) 


Left: An ASE guide shows a visitor how to operate the mechanism of the driver’s reaction testing device. 
Right: A horsepower producer of a bygone era attracts attention in the Mechanical Engineering Lab. 


first american large-scale surveys, the . . . 


U. S. Geographical Surveys 


Introduction 


Modern surveys of extensive areas 
are executed in such a manner that a 
minimum amount of field work is re- 
quired. Topography, the assembling of 
data relative to the configuration of the 
earth’s surface, location of buildings, 
bridges, etc., can be secured ~to a high 
degree of precision by aerial photogra- 
phy with a limited number of ground 
survey control points. It is estimated 
that an area that could be mapped with 


Warren graduated from 
Lane Technical School in 
1942. Since then, he has 
worked with surveying par- 
ties of the Chicago and 
Northwestern Railway and 
in railroad and highway 
design with De Leuw, Ca- 
ther and Co., prominent 
Chicago consulting engi- 
neers. 

He is a member of 
ASCE, SAME, and_ the 
Western Society of Engi- 
neers, 

His article of ‘’Geodetic 
Control Surveys in the 
Chicago Area’’ appeared 
in the November, 1950, 
issue of the TECHNO- 
GRAPH. 


WARREN H. BRANDT 


the use of aerial photographs in 90 days 
would require two years of field work 
by ground methods to produce a map 
of comparable accuracy. 


As with almost every branch of sci- 
ence, great strides have been made with- 
in the last 50 years in the art of survey- 
ing and topographic mapping. The 
stories of the arduous tasks of long 
treks up hill and down valley have just 
about faded into antiquity. To appreci- 
ate our present position, however, it 
compels one interested in the subject to 
examine the work initiating topographic 
mapping in this coyatry. The work of 
the first organized agency for the secur- 
ing of data to compile a topographic 
map will be the subject of this article. 


Location 


The area west of the one hundredth 
meridian, that is a line running north 
and south, roughly through the center 
of the Dakotas, Nebraska, Kansas and 
Texas, embraces 1,443,360 square miles 
in seventeen states. Of this area, 993,- 
360 square miles are mountainous. 

Following the Civil War the War 


Department became conscious of the 
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by Warren H. Brandt, c.e. ‘54 


lack of accurate data concerning this 
vast region. The need for maps was 
particularly great and the Chief of En- 
gineers in 1869, was instructed to com- 
mence a survey to secure the necessary 
information, primarily for military pur- 
poses. 

To take charge of this work the Chief 
selected a young engineer, Lieutenant 
George Montague Wheeler, 27, three 
years out of West Point. Wheeler had 
been employed on surveying duty with 
the commanding general’s staff, Depart- 
ment of California. Out of funds pro- 
vided from general appropriations to the 
Chief of Engineers, Wheeler was able 
to execute surveys of a limited extent 
in 1869. Traversed were 24,028 square 
miles in southeastern Nevada and four 
hundred square miles in Utah. 


Wheeler survey party camped at crossing of the Colorado River below 
the mouth of the Grand Canyon, October 6, 1871. 


Formal Organization 


In 1871 the “United States Geogri} 
phical Surveys West of the One Hur 
dredth Meridian” was set up as a sej 
arate entity under the Chief of Eng 
neers. Official action on the Surveys bj 
the Congress was secured by an act aj 
proved June 10, 1872. Appropriatior 
for the Survey were thereafter assured 

The full extent of the investigatio) 
was enlarged at this time to includ 
much work outside the field of topd 
graphic mapping. The requirements « 
the Chief of Engineers are stated in | 
letter to Wheeler given below: | 

“Office of the Chicf of Engineers) 

Washington, D. C., March 23, 187) 

SIR: The Secretary of War, in hi 
his orders of March 18, 1871, a copy @ 
(continued on page 24) 
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Where engineering and 
go together! 


pioneerin 


Operatorinspects a grid blank. 
The grid controls the flow of 
power through the tiny elec- 
tron tube which is the heart 
of radio relay.Western Electric 
engineers designed machines 
to wind wire .0003 inch in 
diameter on the grid at 1000 
turns per inch—spaced exactly 
-0007 inch apart. 
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The transmitter-receiver bay unit being worked on by a Western Electric tester, 
is part of the complex equipment installed in the Bell System’s coast-to-coast 
microwave relay towers. Special testing equipment is at the left. 


OMPLETION last Fall of the Bell Tele- 

phone System’s, coast-to-coast radio 
relay route climaxed a production feat 
that involved doing many things never 
done before. 


The engineers at Western Electric— 
manufacturing unit of the Bell System— 
were treading on uncharted ground 
when they tackled the challenging job of 
making the highly complex equipment. 


This radio relay equipment — which 
transmits telephone and television sig- 
nals at a carrier frequency of four thou- 
sand megacycles per second — called for 
many components never made before and 
for which no machinery, no tools, no as- 
sembly processes were known. Some 
components required almost unbeliey- 
ably tiny parts—and fantastically small 
tolerances, 


Manufacturing facilities and tech- 
niques had to be developed to assemble 
and wire the complicated equipment 
which receives signals having less than 
1/10 millionth of the power of an ordi- 
nary flashlight bulb—at frequencies ten 
times as high as those used in television 
sets—amplifies these signals 10 million- 
fold and transmits them to the next 
tower some 30 miles away. 


Finally, Western’s engineers were re- 
sponsible for installing the equipment in 
107 towers across the nation. 


In all phases of this job, engineers of 
varied skills worked closely together as 
a team which just wouldn’t be stopped 
merely because “it hadn’t been done be- 
fore.” That’s typical of work at Western 
Electric—where engineering and pio- 
neering go together. 


1] 


Have you ever wondered what those 
words Member ECMA on the cover 
of the Tech stand for? Well, gather 
round readers, you're going to be edu- 
cated about the facts of life. ECMA, 
or Engineering College Magazines As- 
sociated is a group of thirty-six college 
magazines to which the Technograph 
belongs. To let you get acquainted with 
some other ECMA magazines, this 
months Bi/ge will print digests of a few 
of their articles. 

A thought provoking paragraph on 
“What is Engineering?’ from the 
Southern Cal Engineer starts off the 
parade. 

Engineering is essentially a problem- 
solving occupation. That fact colors the 
thinking of every engineer. For the re- 
search engineer, the problems are to dis- 
cover and apply natural law. The de- 
sign engineer solves problems in the 
economic use of materials. The engineer 
in plant operation solves problems of 
quality control, obsolescence, raw-mater- 
ial supply, and trouble-shooting of all 
kinds. The construction engineer faces 
complex problems in logistics and in 
adapting plans and specifications to the 
unforseen exigencies of the field. Engi- 
neers solve all these problems by rigor- 
ous calculation, by past experience, or 
by plain common sense. But the main 
point is, the engineer’s life is one long 
series of problems to. be solved, and his 
success depends on promptly delivering 
good workable answers. This problem- 
solving attitude is perhaps the most 
characteristic feature of engineers as a 
group. 

The California Engineer printed an 
informative article on the structural an- 
alysis of a strapless evening gown. This 
analysis is diagrammed in Fig. 1. A 
small elemental strip of cloth A, lo- 
cated near the middle of the dress, is 
isolated as a free body. F,, the tangen- 
tial force on A, is balanced by an equal 
and opposite force, F,. The downward 
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by Bob Schrader, ch.e. ’ 


force W caused by the weight of the 
dress below A is balanced by the force 
F acting vertically upward due to the 
stress in the cloth above A. Therefore, 
since the algebraic summation of the 
horizontal and vertical forces is zero, 
and no moments are acting, the elemen- 
tal strip is in equilibrium. 


eee 


An entirely different situation results 
if an elemental strip near the top of the 
dress in considered. Consider strip B 
for example. The two tangential forces 
F, and F, are equal and opposite as be- 
fore, but the force W due to the weight 
of the dress below B is not balanced by 
an upward force, since there is no cloth 
above B to supply this force. Therefore, 
the strip is not in equilibrium. 


But it is imperative, for social rea- 
sons, that the extra force required for 
equilibrium must be supplied. Friction 
can be used to supply this force. The 
frictional force can be expressed as 
F=fN, where F is the frictional force, 
f is the coefficient of friction, and N the 
normal force. To increase F, the normal 
force must be increased. This can be 
done by making the diameter of the 
dress at line C smaller than the dia- 
meter of the female at this point. Most 


“have to be supplied by the female her- 


of the vertical force F, however, wil 


self, using her own natural endow- 
ments. This method of support is up te 
the female alone. Science can do ne 
more. 
* 4 


a * 
a * 


The Auburn Engineer had a fine ar- 
ticle on opportunities in Atomic energ ( 
for graduates from all fields of engineer- 
ing. Fine opportunities for ME’s an 
CE’s in plant design and constructio1 
are present. Sanitary engineers are 
needed to solve the very difficult prob 
lem of radioactive waste disposal. There 
are many openings for EE’s and engi 
neering physicists, especially those met 
with a talent for electronic instrumen 
design. Jobs in the field of nuclear- 
propelled aircraft are available to aero 
nautical engineers who are well-ground- 
ed in the theoretical phases of aerody 
namics and fluid mechanics. 


The general public hears much abou 
the need for nuclear engineers. a 
though nuclear engineers as such ar 
not trained in colleges, chemical engi- 
neers with a strong background i 
physics, heat fie mass transfer, 
and chemical thermodynamics are well- 
trained for this type of work. 


Another article from the California 
Engineer raises the old argument of 
steam power versus gasoline power for 
automobiles. 

A steam car needs no transmission. 
It is directly coupled to the differential. 
It can go up the steepest hill or at the 
slowest speed without jerking. Steam! 
can be admitted to the engine in any 
quantity desired. The vehicle can slow- 
ly glide away from a stop with abso- 
lutely no noise or vibration. This is the 
goal for which present-day automobile 
eo are striving. No automatic trans- 
mission can match the steamer’s low- 
speed power. And no gasoline car can 

(continued on page 18) 
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The complete Roebling line meets every 
transmission, distribution and service need 


ROEBLING is the best-known name in the whole 
field of wire and wire products... and from 
their copper conductors to their protective jackets, 
Roebling electrical wires and cables are produced 
entirely in Roebling plants. There’s a complete line, 
too... more than sixty standard types representing 
the best that is known today in materials and con- 
struction... assuring maximum dependability and 
utmost economy on the job. 


And here’s another important fact: many Roebling 
electrical wires and cables afford special advantages 
to users. One type of cable, for example, brings sub- 
stantial savings in installation costs. Another type, 
due to extras built into it, lasts longer and saves re- 
placement dollars . . . Outstanding today, the staff of 
Roebling’s research laboratory works continually to 
assure even better products tomorrow. John A. 
Roebling’s Sons Company, Trenton 2, New Jersey. 


Roebling ROEPRENE Mine Locomotive 
Cables have outer jackets vulcanized 
under lead to give added working 


life and dollar savings. 
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Atlanta, 934 Avon Ave * Boston, 51 Sleeper St * Chicago, 5525 W. Roosevelt Rd * Cincinnati, 3253 Fredonia Ave * Cleveland, 701 St. 

Clair Ave, N.E. * Denver, 4801 Jackson St * Detroit, 915 Fisher Building * Houston, 6216 Navigation Blvd * Los Angeles, 216 S. Alameda St 

* New York, 19 Rector St * Odessa, Texas, 1920 E. 2nd St * Philadelphia, 230 Vine St * San Francisco, 1740 17th St * Seattle, 900 Ist 
Ave, S. * Tulsa, 321 N. Cheyenne St * Export Sales Office, Trenton, N. J. : 


ROEBLING 
SS 
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skimming industrial headlines 


s. s. united states nears 
completion 


The S. S. United States, largest and 
fastest passenger ship ever built in this 
country, is now about 85 per cent com- 
pleted, it was announced recently by 
the United States Lines, New York, N. 
Y. The $70,000,000 ship was christened 
at Newport News last June and is now 
at her outfitting dock in the Newport 
News Shipbuilding and Dry Dock Com- 
pany yards. Her maiden voyage is 
scheduled for the early summer of 1952. 
Westinghouse propulsion equipment will 
drive the 990 ft ship at a speed in ex- 
cess of 30 knots. 


The S. S. 
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edited by Howie Hadler, ag.e. ‘54 


The peacetime capacity of the liner 
will be 2,000 passengers with a crew of 


1,000, although in an emergency she 
could be converted into a troop ship 


capable of carrying an entire division of 
14,000 men 10,000 miles without stops 
for fuel, water, or food. 

More than 2,500 workmen are now 
engaged in the final stages of construc- 
tion prior to the arrival of the interior 
decorators. 

Bulkheads, electrical equipment, com- 
plex systems of pipes and ducts for fresh 
water, salt water, steam, and ventila- 
tion are going into place. Prefabricated 
shower enclosures, for quick and easy 


United States being outfitted at her docks at Newport News. 
(Courtesy of Westinghouse) 


installation, are going into passengei 
spaces. Galley equipment, including 
ranges, ovens, peelers, shredders, grid 


dles, batch mixers, and dish washing ma’ 
chines, is being snugged into place. 

According to the United States Lines) 
work on board will continue right or} 
through the cold weather. As the wea: 
ther becomes cold, steam from the ship: 
yard’s own plant will be piped aboare 
to provide comfort for the working 
crew as well as to expedite the drying 
of the many thousands of gallons of 
fire-retardant paint that will be used. 


new raw materials for plastics 


and coatings industries 
Announcement was made recently of 

a new family of compounds which ig 
expected to become a versatile series off 
raw materials for the plastics and coat- 
ings industries. Termed “resinous alco- 
hols,” the compounds ‘are formed by the 
reaction of glycerine, rosin, and fatty 
acids. The products are neutral mix- 
tures of mono-, di-, and_tri-glyceridé 
esters, with monoglycerides predominat- 
ing. The liquids have all the character- 
istics af resins—luster, molaescedlike con- 


eae structure. In addition, elyceniama 
an alcohol itself, contributes free, high 
ly reactive hydroxyl groups from whic 
resinous alcohols derive their name as 
well as a great part of their potential 
usefulness. Free hydroxyl groups serve 
as chemical hooks which can 
themselves to other compounds. 
make it possible for resinous alcohols to 
combine, for instance, with vegetable 
oils to form fast-drying, tough and dur4 
able varnishes, and phtallic or maleic 
anhydride to form hard alkyd resins o 
many uses. Free hydroxyl groups are 
also responsible for the solubility of 
resinous alcohols in many of the solvents 
used in lacquer and varnish manufac 
ture. 


wood offered for steel substitute: 


in construction 

The lumber industry and Washing- 
ton planners are offering fabricated) 
lumber as a practical alternate for struc} 
tural steel. 
The idea was used during World 
War II, but recent developments in 
the manufacture of plywood and in 
chemical treating of wood give it great+ 
ter toughness and heat resistance, mak- 
ing it practical as a steel substitute in 
a wide variety of construction. 
(continued on page 22) 
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CHEMICAL PROBLEM... 


. .. to provide a tough material 
for the heads of “‘soft-face”’ ham- 
mers used to form sheet metal in 
such work as the fabrication of 
airplane sections. 


SOLUTION... 


..- Hercules® Ethyl Cellulose... 
an extremely tough and durable 
plastic widely used for tool parts 
and other industrial needs. No 
other low-cost plastic can match 
its impact strength and resistance 
to distortion from humidity and 
temperature extremes. “Ethyl’’ 
now plays a major role in many 
key defense and civilian products. 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses. 


Hercules’ business is solving problems by chemistry for industry... 


.. . textile, paper, rubber, insecticides, adhesives, soaps, detergents, plastics, paint, varnish, lacquer, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chemi- 
cals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 


H E R C U L E S HERCULES POWDER COMPANY Wilmington, Delaware 


Sales Offices in Principal Cities 
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introducing... 


by Mel Rudich, gen.e. ‘53, Bob Schrader, ch.e. ‘54, 
and Tom Madden, m.e. ‘54 


GEORGE RATKOVIC 


After every presidential election, 
newspapers and magazines all over the 
nation are full of accounts about our 
new commander-in-chief. Since this is 
true, it is only fitting that the engineer- 
ing magazine on campus should present 
a short history of the president of the 
Engineering Council newly elected in 
January. The new Council president is 
George Ratkovic. 

George is a native of Cicero, grad- 
uating from Morton High School. After 


GEORGE RATKOVIC 


graduation, he spent two years at Mor- 
ton Junior College before coming to 
Illinois. A senior in chemical engineer- 
ing, George is now in his third semester 
on the Council as AIChE representa- 
tive. Last semester George was elected 
vice-president of the council. 

In addition to his council duties, 


George has been active elsewhere on 
campus. He is the engineering col- 
lege’s representative to the career con- 
ference committee, and has charge of 
procuring the speakers on engineering 
for the conference. Last year he was 
on the St. Pat’s Ball committee, and 
this year he is in charge of an AIChE 
district conclave to be at the U. of I. 
in March. George has done all this 
in addition to maintaining a satisfactory 
record in the Chem E. Curriculum. He 
is a member of Triangle Fraternity. 
George is an ardent sports fan. He 
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lettered in boxing at Morton High 
School. This year he made up one-half 
of a doubles team which reached the 
semifinals of the University Intramural 
tennis tournament. George also likes to 
bowl and play golf, and is an ardent 
White Sox supporter. He suffered a 
thousand deaths with them in the ’51 
pennant race. 

Most of George’s spare time is taken 
up by a certain Miss Nancy Vesely, 
who was Triangle’s queen candidate for 
the Star and Scroll Formal last fall. 
George will graduate in February of 
1953. Although his future is in the 
hands of Uncle Sam, his success is as- 
sured if he continues to do as excellent 
a job as he has done here at Illinois. 


PROF. PAUL K. HUDSON 


Professor Hudson, Assistant Profes- 
sor of Electrical Engineering here at 
the University_of Illinois since 1947, 
last fall assumed the job as one of the 
faculty advisors of the TECH. 


Born in Athens, Ohio, he received 
the B.S. and M.S. degrees in EE from 
Ohio University. Upon graduation from 
college he was employed as foreman at 
the standardizing laboratory of the 
Ohio Power Company for several years. 
Following his work in Ohio, Mr. Hud- 
son served in the capacities of instruc- 
tor in EE at the University of Arkan- 
sas and associate professor of EE at 
the University of Idaho. While at Idaho 
he was faculty advisor for the Idaho 
Engineer. With the advent of World 
War II he was called east to take the 
position of Training Engineer for Co- 
lumbia University under the Division 
of War Research. His duties were main- 
ly at New London, Connecticut, where 
submarine warfare work was being con- 
ducted at the United States Navy Un- 
derwater Sound Laboratory. 

Upon completion of his wartime job 
for Columbia University, Paul Hudson 
came to the University of Illinois as an 
assistant professor of electrical engineer- 
ing. Even though he is a full time in- 
structor, Professor Hudson does much 
research work on his own time, his spe- 
cial interests lying mainly in electro- 
medical applications and research. He 
has his own philosophical ideas on stu- 
dent instruction and believes that ‘‘a 
college program is in balance when the 
teachers contribute 90 per cent and the 
physical plant contributes 10 per cent 


to the overall progress of the student 
A good teacher is one who is interested! 
in the welfare of the students in thi 
same sense that he is interested in thé 
welfare of his children.” 

Married, and the father of a two 
month old baby girl, Paul Hudson ha! 
other hobbies and interests oustide o/ 
the electrical engineering field. His hob’ 
bies include ceramic arts and garden| 


PROF. PAUL K. HUDSON 


ing. As for civic interests, he is an ac 
tive member of the Urbana Asscociatior 
of Commerce and a member of Knight 
Templar. 

We, the members of the TECE 
Staff, wish to extend a belated, but 
hearty welcome to Professor Hudson 
as our new faculty advisor. 


JOHN UNDERWOOD 


Many of the students here at I]linoi 
are familiar with the fine cheerleadin 
of John Underwood ’52, at the football 
and basketball games. However, few of 
them realize that Illini’s head cheer 
leader is also a senior in engineering. 


John, who lives in Herrin, Llinois, 
graduated from high school in June, 
1947, and then entered the Army, where 
he served 18 months as a Cadre Instruc- 
tor with the rank of sergeant in the 
Armored Division. Upon discharge in 
December of 1948, John entered South- 
ern Illinois University where he pur- 
sued his freshman engineering curricu- 
lum. 

In his sophomore year he transfer- 
red to Illinois, where, for the past twa 
and one-half years, he has been active in 
various campus activities such as the 
construction of the first place Illumin- 
ating Society’s engineering exhibit in the 
1950 I SEE Open House. He was re- 
cently appointed chairman of the IES 

(continued on page 32) 
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What's anema at CRUCIBLE 


about special shape type steel 


5. The flash trim- 
med off after the 
swadging opera- 
tion, 


6. The finished 
type ready for 
hardening, plat- 
ing and soldering 
to the type bar. 


The production of Grucible steel for this job is the result 
of engineering and practical know-how combined with a 
special method of manufacture to assure a homogeneous 
microstructure for maximum forming properties, excel- 
lent surface characteristics for good die life, and close 
accuracy control for all dimensions of the shape. 


The production of type steel requires the use of small 
precision rolling mills equipped with shaped rolls and 
operated by skilled workmen. During preliminary and 
final inspection, shadowgraph equipment is constantly 
used to check for size accuracy. 


Asa result of its outstanding quality, Crucible’s special 
shape type steel is constantly in Gemand and used by 
leading typewriter manufacturers. 


Shadowgraph Operation: 
Crucible special purpose steel 


Since micrometer measurements are im- 


viTD A ype uP Sie practical due to the shape, the shadowgraph 
for type chat acter application is used to measure shape and size . . . mini- 
The development of cold rolled special shape type steel is one mum and maximum tolerances. The shad- 
cf Crucible’s important contributions to the business machine owgraph is a projection, greatly magnified 


industry. A major part of the type characters used for the manu- ---on a calibrated screen...of the sample. 
facture of typewriters are made from this special shape. 


Schematic 
of shadowgreph 


Here’s the step-by-step process: 


1. Coldrolledspe- . 2. The type slug 
cial shape pro- cutfromthe speci- 
duced by Crucible. al shape material. ¢ 


If you have a requirement for special steels—check with 
Crucible. Feel free to draw on the experience of our 
metallurgists and engineers. Crucible Steel Company of 
America, General Sales and Operating Offices, Oliver 
Building, Pittsburgh, Pa. 


3. The wings of 
the type slug are 
bent down and 
taper formed to- 
ward the edges. 


4, The type char- 
acters are cold 
swadged on the 
solid edge of the 
bent type slug. 


first name in special purpose steels 


52 years of. steelmaking 


Midland Works, Midland, Pa. ¢° Spaulding Works, Harrison, N. J. ° Park Works, Pittsburgh, Pa. e Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio « Sanderson-Halcomb Works, Syracuse, N, Y. « Trent Tube Company, East Troy, Wisconsin 
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OPEN HOUSE 
(continued from page 9) 


tion. Polarized light, microwaves, the 
gyroscope, cosmic rays, and the physics 
of music are the subjects of other dem- 
onstrations. The Physics show will con- 
clude with a conducted tour through 
the cyclotron building. 


Civil Engineering Hall 


Both civil and sanitary engineering 
will have their displays in CE_ hall. 


The civil engineers will present a model 
construction site, silhouette structures 
showing various types of trusses, and 
displays of surveying equipment and hy- 
drologic instruments. The exhibit ends 
with several movies and a display of de- 
sign problems in all phases of civil en- 
ginecring, 

The sanitary engineers will explain 
proper septic tank construction, proper 
well construction, and the proper meth- 
ods of sanitary land filling. The sani- 
tary engineering show also contains sev- 
eral movies, a sample of student work, 
and a diorama telling the story of sew- 
age disposal from 1800 to 1950. 


EE Building 


The final stop on the engineering 
campus will be the Electrical Engineer- 
ing building, where power, communica- 
tions, electronics, and illumination are 
all represented. Radar and the lighting 
of bulbs with no electrical connection 
are featured in the ultra high frequency 
lab. In the electronics lab, sightseers can 
write with a stream of electrons, have 
music at the wave of their hand, and test 
their powers of osculation at the kisso- 
meter. 

The section on light includes demon- 
strations on black light, color, the sha- 
dow effect, and the stroboscopic effect, 
in which drops of water are seemingly 
stopped in mid-air. The power lab con- 
tains many interesting and amusing ex- 
periments on motors. 


After leaving the EE building, Open 
House visitors can catch buses which 


will take them to the Ag Engineering 
Building, the Armory, Abbott Power 
plant, and the Betatron Building. 


Ag Engineering Building 


Ag Engineering consists of two op- 
tions, the ME and CE. The ME option 
exhibits will feature a comparison of 
liquified petroleum gas and gasoline as 
tractor fuels, a display of lifting heavy 
machinery by hydraulic controls, and an 
example of research work on tractor 
valves. The CE option will present 
scale working models of farm building 
and crop storage structures, a demon- 
stration on the use of good tile, and a 
unit on modern farming through use of 
supplementary irrigation. 

The Armory will contain an interest- 
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ing and varied exhibit of the many 
training aids used by the different 
branches of the Army and Air Force 
units. Abbott power plant, another stop 
on the bus route, is the power plant 
for the U. of I. The final stop on this 
tour is the Betatron Building. The beta- 
tron is a device for accelerating electrons 
to amazingly high speeds so that they 
may be used to split the nuclei of atoms. 
This 300,000,000 volt radiation ma- 
chine in the Betatron building is the 
largest of its kind in the world. 


The climax of this big engineering 
weekend at Illinois will be St. Pat’s 
Ball. The first St. Pat’s ball was held 
in 1934. It was such a success that it 
was established as an annual affair for 
engineering students. The war inter- 
rupted the festivity, but St. Pat’s Ball 
was revived again in 1948. Now again 
this year, the engineering dance will cli- 
max the series of elaborate events on 
North Campus. Deserving seniors in 
the College of Engineering will have 
the title “Knight of the Order of St. 
Pat” bestowed upon them, as St. Pat 
himself will be present to perform the 
knighting ceremony. Then, as the danc- 
ing ends at midnight, the 1952 Engi- 
neering Open House will have come to 
a_ close. 


BILGE 
(continued from page \2) 
zip away from a stop like a steamer. 

The steam car gets along very well 
without an ignition system, transmission, 
clutch, right-angle drive at the differ- 
ential, or a driveshaft. The steam car 
can burn almost any liquid fuel and 
will not freeze up in winter weather. 
It cannot stall and can move away from 
a stop either at a snail’s pace or so fast 
that it leaves two long streaks of rub- 
ber on the pavement. 

Although there are still many difh- 
culties to be overcome, much work on 
the steam car is being done in Europe 
and elsewhere. There is talk of a really 
modern steam car being in the develop- 
ment stage right now. The steam car 
is not dead! 


The NYU Quadrangle recently 
printed the results of a survey taken 
of the ’51 engineering graduates from 
NYU. This survey asked the graduates 
what they were doing, what their start- 
ing salary was, and how they obtained 
their jobs. 

Two things are notable from the sur- 
vey on what the graduates are doing 
now. First of all, there were no re- 
ports of unemployment; and_ secondly, 
a much larger percentage of the engi- 
neering graduates were getting govern- 
ment jobs. Following are the statistics: 

Private Industry 12% 
Engineering 


Civil Service 16% 
Engineering 

Graduate Study 3% 

Armed Services 9% 


| 
: 
: 
| 
: 


Data on the starting salaries of grad- 
uates shows a general rise in salaries. 
Following is a breakdown by the differ- 
ent fields of engineering. 


Median Starting Average 
Salary per Month Salary 


Aeronautical Eng. $287 $287 
Chemical Eng. 316 306 
Civil Eng. 300 313 
Electrical Eng. 288 288 
Eng. Physics LUT 292 
Industrial Eng. 302 309 
Mechanical Eng. 300 308 
Meteorology 258 258 
Another interesting survey was on 


how the graduates obtained their jobs. 


Placement Bureau 27% 
Faculty 13% 
Answered Newspaper 
Advertisement 13% 
Private Employment Agency 7% 
Public Employment Agency 1% 
Direct Personal Inquiry 19% 
Family or friends 15% 
Engineering Societies or 
Publications 5% 


First Roommate: 
picture of yourself?” 
Second Roommate: ‘“Yeah.” 
First Roommate: ‘““Then let me use 
the mirror. I want to shave.” 


“Have you got a 


Pre-med Instructor: ““What are the 
names of the bones in your hand ?” 


Freshman: “‘Dice.”’ 

Jack: ‘““What’s the best way to teach 
a girl to swim?” 

John: “Well, first you have to pu 


your arm around her waist, then gentl 
take her left hand and...” 

Jack: “It’s my sister.” 

John: “Just push her off the dock.” 


* 3 ae 


“Had some tough luck in court this 
morning.” 

“How’s that?” 

“Arrested for kissing a woman, then 
the judge saw the woman and fined m 
ten dollars more for being drunk.” 


% ** ** 


Two boys returning from Sunda 
school were discussing what they ha 
learned. “Do you believe all that stuf 
about the devil?” one asked. 

“Naw,” replied the other, “it’s jus 
like Santa Claus—it’s your old man.” 


Prof: ‘ 
yesterday. 

Student: 
the least.” 


‘IT believe you missed my class 


” 


“Why, no, I didn’t. Not in 
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FLOODWALL OF STEEL. 76 earth-filled cells like this, built of 
interlocking U:S:S Steel Sheet Piling, protect a Ken- 
tucky rolling mill against flood waters in the Ohio River 
Basin. Because of its great strength, long life, and low in- 
stallation cost, this product of U S. Steel is invaluable in 
all types of projects involving control of earth and water. 


& 


STORY-BOOK DRAGON? No, 
this is a continuous miner, 
built to be highly maneuver- 
able in a cramped, under- 
ground coal mine. With 
cutting bits mountcd on elec- 
trically powered chains .. . 
it rips the coal from the seam 
face ... and then conveys it 
automatically into transpor- 


EASY WAY UP FOR A FAST TRIP DOWN. Skiers 
at Sun Valley find this “chairway” de- 
signed and built by U.S. Steel, a big help 
in mounting the world famous ski slopes 
of this popular Idaho resort. U.S. Steel’s 
Tramway Division can design and build 
you anything from passenger tramways to 
freight tramways for transporting sand, 
gravel, coal, lumber, ore, limestone and 
many other materials. 


tation equipment for removal 
above ground. One of the 
wonders of modern inven- 
tion, this powerful machine 
is made of tough, enduring 
steel. Only stecl can do so 
many jobs so well. ‘ 


This trade-mark is your guide to quality steel 


.. The Theatre Guild on the Air, presented every Sunday evening by United States Steel. National Broadcasting Company, coast-to-coast network. Consult your newspaper for time and station. 


ITED STATES STEEL Ape Biers Ber Ani 


RIDGE.. AMERICAN STEEL & WIRE and CYCLONE FENCE..COLUMBIA-GENEVA STEEL..CONSOLIDATED WESTERN STEEL..GERRARD STEEL STRAPPING .. NATIONAL TUBE 
PPLY..TENNESSEE COAL & IRON..UNITED STATES STEEL PRODUCTS..UNITED STATES STEEL SUPPLY. . Divisions of UNITED STATES STEEL COMPANY, PITTSBURGH 
GUNNISON HOMES, INC. * UNION SUPPLY COMPANY - UNITED STATES STEEL EXPORT COMPANY « UNIVERSAL ATLAS CEMENT COMPANY 


SKIMMING 
(continued from page \4) 

In many fields once exclusively served 
by lumber, metals have taken over be- 
cause they have been available as ‘‘pack- 
age items.” The lumber industry ad- 
mits that it has lagged behind metals 
and plastics industries in design and util- 
ization, but now it feels that it is catch- 
ing up again. 

Industry spokesmen point to the tre- 
mendous growth of the plywood indus- 
try as an initial step forward. By fabri- 
cation with the newly developed gluing 
technology, superior stress factors can 
be achieved and they can now give mili- 
tary and civilian designers a product 
designed for particular needs, they say. 

For example, wooden spans instead of 
steel could save as much as 300 tons of 
steel in one airplane hangar. And lamin- 
ated timbers have equal strength in the 
flash fires that occasionally occur in air- 
craft hangars and such structures. 

A saving of about 95 per cent ot 
scarce metals can be made by using fab- 
ricated timbers as residential, commer- 
cial, industrial, school, church and 
bridge trusses. 

Industry spokesmen say in most cases 
extensive research will not be needed 
for lumber to replace metal. For in- 
stance, in the case of kitchen cabinets, 
wardrobes, bathroom cabinets, door 
jambs and sliding doors, the minimum 
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percentage of saving would be 90 per 
cent, and none of these would involve 
more than a few minor changes in de- 


sign. 


million-volt “corona motor” 

Engineers at the Westinghouse high 
voltage laboratory created this pinwheel 
effect while demonstrating the phenom- 
enon of corona, the leakage of power at 
high voltages. The “corona motor” is 
simply three “L’-shaped rods connected 


to a hub that rotates atop a vertical rod 


pleting a turn. 


t 
projecting from an insulator. When one | 
million volts is applied, the “jet” ac.) 
tion of the corona discharge from the’ 
trailing tips of the bent rods causes the, 
assembly to rotate. The apparatus in 
the background is a newly developed | 
“watch-case” circuit breaker. 

: 3 : 
automatic marine pilot . 

A completely automatic marine pilot | 
system, which can be set to follow any. 
course, has been developed for the U. S. | 
Navy by GE. 

A helmsman imay tend to overcom- 
pensate for wind, swells, and currents, | 
but the auto-pilot guides the ruddemt 
through a chosen course with an aver- 
age variation of less than one-half of | 
one degree. Aside from smoother sail- 
ing, fuel savings also result from the re- | 
duction in rudder movement. 

Special features of the system include 
an automatic compensator which trims _ 
the ship when there is more force or re- | 
sistance on one side of the vessel than 
the other. A weather adjustment mini- | 
mizes rudder action in heavy seas, thus 
cutting down hull stresses. In emergen- | 
cies an override permits the helmsman 
to take the ship immediately from auto- | 
matic control and place it under manual | 
operation. An automatic turn compen- 
sator keeps the ship from maneuvering | 
past the desired compass heading in com- | 


THE TECHNOGRAPH 


NEEDS 


* Editorial Assistants 


% Women 


%* Business Assistants 


%* Women 


* Make-up Assistants 


%* More Women 


Apply at The 


TECHNOGRAPH OFFICE 


213 C.E.H. 


THE TECHNOGRAPH 


Which of these 


Refractories 
withstands the 


Highest 


temperature? 


If you answered “Stabilized Zirco- 
nia*” you reright up to the minute on the 
latest developments in the refractory in- 
dustry. Norton Fused Stabilized Zir- 
conia ... an amazing new refractory... 
Withstands temperatures up to 4500°F. 
Because it makes higher temperature 
ecilings possible, Norton Stabilized Zir- 
conia opens the doors to new technical 
advances in the processing field . . . has 
already speeded up gas synthesis pro- 
duction by a profitable margin. 


Other Extraordinary 
Properties 


No other refractory offers such an un- 
usual combination of properties. Norton 
Stabilized Zirconia has a surprisingly 
low thermal conductivity. In spite of the 
fact that its specific gravity is twice that 
of fire clay brick, its thermal conduc- 
tivity is only 6 (English Units) as com- 
pared with fire clay’s 12, fused alumina’s 
20+ and silicon carbide’s 50+. 


Even more amazing is the electrical 
resistivity of Norton Fused Stabilized 
Zirconia ... ranging from 2300 ohm- 
cm at 1300° F to 0.37 ohm-cm at 4000°F. 
Yes, it’s just the opposite to the usual 
rule that resistance increases with the 
temperature. 


Equally valuable to processing indus- 
tries is the chemical stability of Norton 
Stabilized Zirconia, manifested in its 
ability to resist both oxidizing and reduc- 
ing atmospheres at high temperatures 
and its chemical inertness in contact 
with titanates. 


Thinking of Your Future? 


First to produce Fused Stabilized 
Zirconia in commercially significant quan- 
tities, Norton keeps on ‘making better 
products to make other products better” 
through constant work on new develop- 
ments. To do this requires new ideas and 
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fresh approaches in the field of research 

. a hint to young engineers and chem- 
ists. When you think of your future, 
think of Norton, 


New Bulletin 


describes the amazing 
properties of Norton 
Fused Stabilized Zirconia 
in full detail. Write for a 
free copy. 


Neil Ault, Ph.D., Ohio State '50, measures the re- 
sistance to deformation of Crystolon* (SiC) re- 
fractories at high temperatures in multiple load 
test furnace. 


*Trade Marks Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


TRADE MARK REG. U.S. PAT. OFF. 


dulaking better products to make other products better 
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NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


BEHR-MANNING, TROY, N.Y. 1S A DIVISION OF NORTON COMPANY 


23 


U. S. SURVEYS 
(continued from page 10) 

which has been furnished you, has as- 
signed you to the charge of the explora- 
tion, under the direction of the Chief 
of Engineers, of those portions of the 
United States territory lying south of 
the Central Pacific Railroad, embracing 
parts of Eastern Nevada and Arizona. 

The main object of this exploration 
will be to obtain correct topographical 
knowledge of the country traversed by 
your parties, and to prepare accurate 
maps of that section. In making this 
the main object it is at the same time 
intended that you ascertain, as far as 
practicable, everything relating to the 
physical features of the country, the 
numbers, habits, and disposition of the 
Indians who may live in this section, 
the selection of such sites as may be of 
use for future military operations or 
occupation and the facilities offered for 
making rail or common roads, to meet 
the wants of those who at some future 
period may occupy or traverse this por- 
tion of our territory. 

In ascertaining the physical features, 
your attention is particularly called to 
the mineral resources that may be dts- 
covered, and, where the indications 
would seem to justify it, you should 
have minute and detailed examinations 
made of the locality and character of the 
deposits. 


The influence of climate, the geologi- 
cal formations, character and kinds of 
vegetation, its probable values for agri- 
cultural and grazing purposes, relative 
proportions of woodland, water, and 
other qualities which affect its value for 
the settler, should be carefully observed. 

The latitude and longitude of as 
many as possible of the important points 
should be accurately determined, and in 
order to assist you in this it is suggested 
that you make arrangements with the of- 
ficers in charge of the United States 


Lake Survey and the United States 
Naval Observatory, so as to determine 
by telegraph the longitude of those 


points nearest to your field of labor, 
with which your field work can be con- 
nected. . . 

You will use your own judgment 
in modifying the plan proposed in the 
event of any unforseen circumstances or 
physical obstacles preventing an adher- 
ance to it. 

To aid you in the discharge of these 
duties, Lieut. D. W. Lockwood, of the 
Corps of Engineers, has been ordered 
to report to you, and you are authorized 
to employ ten assistants as topographers, 
geologists, naturalists etc., at salaries 
already authorized from this office in 
letters of previous date; also the neces- 
sary number of packers, guides, and 
laborers to complete your party, the 
whole number oF civilian NS not 


NEW BROWN & SHARPE 
HAND SCREW MACHINES 


Handle Short-Run Jobs More Profitably 


Nos. 00, 0 and 2 Brown & Sharpe Hand Screw 
Machines produce small-quantity bar-stock and sec- 
ond-operation jobs with high economy and efficiency. 
Write for detailed literature on these modern cost- 
cutting machines which take stock from %” to 1” 
diameter. Brown & Sharpe Mfg. Co., Providence 1, 


Rhode Island, U.S.A. 


BROWN & SHARPE 
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to exceed thirty in number. You wi 
procure your assistants, employes, ank 
equipment, supplies, etc., at those poini 
which seem to insure the most econom 
cal and effective organization for th 
party, and are authorized to pay thet 
actual transportation to and from an 
to subsist them while in the field... . 
You will communicate with this of 
fice as often as the means of commune 
cation will allow, forwarding the usua 
reports and returns required by the reg 
ulations, and such other reports as wil 
keep this office apprised of your move 
ments, and the progress of the expedi 
tion under your charge. 
Very respectfully, your abedicn: 
servant, 
A. A. HUMPHREYS 
Brigadter-General and Che 
of Engineers. 


Lieut. GEORGE M. WHEELER, 
Corps of Engineers, Washington, 
TD Yee Gres” : 
In order to carry out the provision( 
of this letter, Wheeler surrounded him) 
self with men of highest calibre in the 
various fields. His course of action ai 
this time was to prove a very wise on¢ 
in later hazardous situations. 


In further instructions it was de! 
cided that the country was to be map; 
ped on a scale of one inch to eight 
miles. Distances over the trails were 
(oe aad on LOG 2°) 


standard of 


45 Lanesville Terrace, Forest Hills, Boston 31, 


BARNSTEAD 


WATER 
STILLS 


Barnstead Laboratory and Indus- 
trial Water Stills are the proven 
the scientific and 
industrial world. They produce 
water of unvarying consistency 
and unmatched purity. Easy to 
operate, easy to clean, they pro- 
vide pure water at low cost, 


Over 100. sizes and 
models to meet any 
pure water requtire- 


STILL & STERILIZER CO. 


Mass. 


THE TECHNOGRAPH 


Into your home, through the 
miracle of television, comes a 
new world of entertainment, 
news, education, and sports. 


They can still go out 
while staying home 


Now “homebodies” who seldom leave their 
neighborhoods can view programs from 
distant cities—with all the comforts of 
home. Drama, comedy and variety shows 
are brought into the living room. Sports, 
news events as they happen can be 
viewed by all. Now television is open 
coast to coast . . . Those in the East may 
look in on the West, and the West may 
look in on the East. 


Television is enjoyed in more than 15 
million homes, as a result of research at the 
David Sarnoff Résearch Center of RCA at 
Princeton, N. J. Today’s image orthicon TV 
camera was perfected there. Dr. Vladimir K. 
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Zworykin of RCA developed the kinescope— 
which is the screen of television receivers. 
And RCA scientists have also perfected elec- 
tron tubes, circuits, sound systems, phos- 
phors, and antennas to make television part 
of everyday life. 

The development of modern all-electronic tele- 
vision is only one example of RCA research at 
work. This leadership assures you high quality 


performance from any product or service of 
RCA and RCA Victor. 


* * a 


See the latest wonders of radio, television, and elec- 
tronics at RCA Exhibition Hall, 36 West 49th St., 
New York. Admission is free. Radio Corporation of 
America, Radio City, New York 20, New York. 


CONTINUE YOUR EDUCATION 
WITH PAY—AT RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded. training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

@ Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations ). 

© Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

@ Design of component parts such as 
coils, loudspeakers, capacitors, 

@ Development and design of new re- 
cording and producing methods, 

© Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists, 


RADIC CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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U. S. SURVEYS... 


(continued from page 24) 
measured with an odometer, a wheel 
pulled along behind a mule. Describ- 
ing this particular device, one writer 
who accompanied a Wheeler survey 
party said, ‘“To see the odometer on a 
steep mountain trail is better fun than 
a circus; as it wobbles along a good 
road. it excites the curiosity and con- 
jecture of the natives, to whom the one 
wheel without a body is the acme of lu- 
dicrous uselessness. .. .” 

All elevations were determined with 
an aneroid or cistern barometer, and in 
spite of the disdain which this instru- 
ment is accorded today remarkable re- 
sults were obtained. 

‘The maps were controlled horizontal- 
ly by triangulation stations established 
or prominent peaks. The observations 
were made with a transit theodolite with 
a five-inch limb and reading to five 
or ten seconds of arc. These instru- 
ments also served to record angles for 
the station traverse sheet. Between main 
stations topographic meander stations 
were established to fill in details of to- 
pography not visible from the main sta- 
tions. 

Base lines for the triangulation sys- 
tem were measured with wooden rods, 
2() ft. in length. These rods were com- 
pared daily with steel rods of the U. 5. 
Coast Survey. 


OR over a quarter of a century the Pratt & Whitney 
Aircraft Division of United Aircraft Corporation 
has depended upon creative engineering to bring its 


products to the forefront. 


How well this idea has worked is amply demon- 
strated by the outstanding leadership record which 
Pratt & Whitney has established in both piston and 


turbine aircraft engine types. 


And for the future, because of its sound engineering 
background and research facilities, Pratt & Whitney is 
one of the few companies in the country to be selected 
to develop an atomic powered engine for aircraft. 
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At all camps observations were made 
for latitude. Longitude observations 
were also carried out where access could 
be had to transcontinental telegraph cir- 
cuits. Signals were received from the ob- 
servatory of the United States Lake 
Survey at Detroit or the Naval Ob- 
servatory in Washington. 


A vivid description of the latitude de- 
terminations is given by aforementioned 
writer, ‘“The observations for latitude 
are continued at nearly every camp, 
and when other members of the party 
are chatting around the camp fire, the 
astronomer retires to a dark, quiet spot 
with his instrument, and lying on_ his 
back, or resting his elbow on the rough 
ground, occupies himself with the stars, 
which never seem so cold, so far, nor so 
brilliant elsewhere as they do from a 
peak in the Sierra Nevada. He is as- 
sisted by a recorder for time, who, with 
an open watch and a lantern before 
him, records the hour, minutes, and 
seconds in response tc the word ‘tick,’ 
which the astronomer utters at each ob- 
servation. ‘These two men, isolated and 
scarcely revealed by the flash of the 
fire and the yellow gleam of their lan- 
terns, make a picture, and when the 
night is frosty, the picture is one of 
misery.” 


Besides the formal work required at 
each camp site and at each triangula- 
tion station the recorder had consider- 


se 


Department at 


plan now to join 
PRATT & WHITNEY 


Creative engineering will continue to be given top 
emphasis at Pratt & Whitney—and it might well be 
the best answer to your future too—if you want a 
chance to put your own ideas to work. 

Why not find out where you could fit into this great 
engineering organization? Consult your Placement 
Counselor or write to Frank W. Powers, Engineering 


able duties. Among these were the “ . 
entering of the aneroid readings at eac 
station of the route, ... the character o7 
each camp, as to wood, water, grass} 
and other camping facilities. He als¢ 
notes the general character of the coun) 
try, its opportunities for travel, the na 
ture of the landscape, the amounts 07 
timber and grass, and information con 
cerning springs, streams, etc.” 

In addition to the topographic work 
scientists were detailed with the various 
parties to secure data on the geologi¢ 
features of the country, its flora anc 
fauna and ethnology and archaeology) 
However, only that part of the opera 
tions dealing with topographic map! 
ping and exploration will be discussec 
here. 

Seasonal Expeditions 

The Wheeler survey parties were it) 
the field eleven seasons. The most fruit! 
ful of the expeditions and certainly th 
most interesting was the expedition 07 
1871. This expedition caused Wheeler 
to note: “When the large latitudina 
and longitudinal expanse, the extensiy 
area, the long lines traversed, the bro: 
ken mountain and desert tracts entere 
and for the first time made known as < 
whole, the multiple number of parties 
their successful connection and co-opera 
tion, over a country where supplies hac 
to be transported to advance depots, 

(continued on page 30) 


AIRCRAFT 


THE TECHNOGRAP 


When You Find the Work You Like 


STAY WITH IT: 


by GORDON W. CLOTHIER, Manager, Transformer Section, Electrical Department 


ALLIS-CHALMERS MANUFACTURING COMPANY (Graduate Training Course 1938) 


HAT’S a good plan, but there’s just one 

little catch in it; sometimes it takes a 
good while to find the work that’s right 
for you. If you’re worried about that, 
perhaps my own experience will point out 
a practical shortcut. 


I got my E. E. at the University of 
Washington in 1935, and went on with 
graduate work and teaching for another 


other types of products and work at 
Allis-Chalmers. 


In 1941 I became engineer in charge of 
transformer sales, and in 1947 was made 
manager of the transformer section. 


This field offers both challenges and 
rewards. It needs and seeks men of su- 
perior intelligence, imagination and crea- 


22-million-volt betatron built by Allis-Chalmers can “look” through 20 inches of steel 


to detect flaws. Here a technician is setting up motor specimen for radiography. 


year. Then—into the practical business 
world. That’s when I found the shortcut. 
J enrolled in the Allis-Chalmers Graduate 
Training Course in 1936, and very soon I 
got interested in the big transformers. I’ve 
been with them ever since, and they’ve 
given me a lot in accomplishment and 
satisfaction. 


Back to Stay 


Of course, during two years in the Gradu- 
ate Training Course I got around a good 
deal in the big West Allis works. Had 
some time in the shops, got acquainted 
with the work of many departments, tried 
my hand at design, test, sales application 
work. But I came right back to trans- 
formers and have always been a lot more 
Satisfied because I’d seen a broad range of 


ALLIS-CHALMERS <> 
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GORDON W. CLOTHIER 


tive ability—men who will strike out into 
new paths of study and development. 


If you think a transformer is an inert 
mass of iron and copper windings in a 
tank of oil—look closer. There are ad- 
vanced problems in magnetostriction that 
if solved, will eliminate transformer hum 
and revolutionize the business. It’s the 
same with problems in metallurgy, insula- 
tion, measurement and control of electric 
field shapes and the effects of time on 
materials. Perhaps some young engineer, 
even during his Graduate Training Course 
days here, may make important contri- 
butions. The opportunity is waiting. 


What Do You Want to Do? 


It’s the same in other departments at 
Allis-Chalmers. Ore processing methods 
and machinery—electronic equipment— 
public works—steam turbine and genera- 
tor design—hydraulics—manufacturing 
—research—sales—they all hold oppor- 
tunities. Here you'll have a chance, as a 
Graduate Training Course engineer, to 
look over the widest range of industrial 
fields covered by any manufacturing firm 
in the country. You can help plan your 
own course, get advanced degrees. It’s a 
shortcut to finding the work of your choice. 


Write for information and literature, or 
call on the Allis-Chalmers district office 
in your locality. 


2 


Two-pass 45,000 sq. ft. 
surface condenser and 
two 42" x 30" vertical 
mixed flow pumps. 
Allis-Chalmers oval de- 
sign saved space in this 
big new power plant. 


pA 


Allis-Chalmers Manufacturing Company, 
Milwaukee 1, Wisconsin 
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My M) 


Johany used to be a laborer. Brother Tim still is. 


Both cut lawns. Both used to use customers’ 
hand mowers. Each could do one big lawn a day, 
and got $2 for it. 


Tim spent his $2 on movies and candy. Johnny 
saved some money, borrowed some more, and 
bought a powcr mower. Now he can cut 5 lawns 
a day, and so makes $10. 


He puts aside $2 a day to pay back his loan, 
and $1 toward another mower when this one 
wears out. 


He still has seven dollars where he used to 
have two, and is helping more people get their 
lawns cut when they want them. Yet some enemies 
of business would say that that shows Johnny is 


WARN ER 
SWASEY 


Cleveland 
Machine Tools 
Textile 
Machinery 


>, CAPITALIST! 


too big; he should be limited in the number of 
people he can serve. 


These same strange enemies would prevent 
Johnny from setting aside $1 a day out of his own 
earnings, to buy a new mower when this one 
wears out. (Of course, that means Johnny would 
go back to hand labor at $2 a day, and fewer 
people would be served—but these strange 
people don’t care about that.) 


And some people say Johnny should be forced 
to share his $7 with Tim so Tim can keep on 
spending his $2 for movies and candy, 


Sound ridiculous? Yes, but every one 
of these charges and demands is 
leveled at American business today. 


YOU CAN MACHINE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY TURRET LATHES, AUTOMATICS AND TAPPING MACHINES 


THE TECHNOGRAP 


Paint protects steel. Better if 
prime-coated surface is dehydrated. 
The Oxyacetylene Flame burns 
Out moisture... paint clings 

closer — lasts longer. 


at the frontiers of progress youll find 


Wet as a bathing suit... dry as a fire. Carbide... and Acetylene 
are the chemical blocks upon which today’s miracle products are 
built. Combined with oxygen they form one of the world’s most 
versatile teams for cutting, welding and conditioning metals. 


Carbide... and Acetylene are just two of the many products of 
the Air Reduction corporate family...a group that contributes 
to practically every phase of American life —and industry... 
serving such diversified activities as medical therapy and soft drink 
carbonation ... flame cleaning and synthetics. 


In fact, wherever progress is racing ahead to new frontiers, you 
find an Air Reduction Product. 


GIRCO) Au REDUCTION COMPANY, INCORPORATED 
® 
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how wet 2 


Today, Limestone . . . processed 
to Carbide; then Acetylene 
produces plastics . . . synthetic 
rubber for bathing suits . . . tires 
. . garden hose. 


Divisions of Air Reduction Company, Incorporated, 


AIR REDUCTION SALES COMPANY, AIR 
REDUCTION PACIFIC COMPANY, AIR RE- 
DUCTION MAGNOLIA COMPANY... Indus- 
trial Gases, Welding and Cutting Equipment 
* AIRCO EQUIPMENT MANUFACTURING 
DIVISION * NATIONAL CARBIDE COM- 
PANY... Calcium Carbide * OHIO CHEMI- 
CAL & SURGICAL EQUIPMENT CO., 
OHIO CHEMICAL PACIFIC COMPANY . . . 
Medical Gases — Apparatus — Hospital 
Equipment * PURE CARBONIC COMPANY 
... Carbonic Gas and “‘Dry-Ice""’ * AIRCO 
COMPANY INTERNATIONAL .. . Export °* 
AIR REDUCTION CHEMICAL COMPANY 
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U. S. SURVEYS... 


(continued from page 26) 
considered, and when taken in connec- 
tion with the successful ascent of the 
Colorado, together with the fact 
that the region south of the Colorado 
River as well as part of those to the 
north of it, were infested by hostile In- 
dians, making a perpetual guard a neces- 
sity by night and day, all of this, cou- 
pled with the unflinching courage, per- 
severance, and tenacity of the personnel, 
make it apparent that the exploration of 
1871 was one of the most important and 
useful of those intrusted to my charge 
during eleven expeditionary years.” 

The reference to the Indians is timely, 
for it was during the season of 1871 
that three members of a Wheeler sur- 
vey party were murdered by the red- 
skins at Wickenburg, Arizona. The per- 
petrators of this crime were later tracked 
down by the sleuthing of one of the 
braves that accompanied Wheeler on 
the ascent of the Colorado. Although 
the Indians rendered valuable service 
to the survey at times, Wheeler felt 
considerable bitterness towards them, 
looking forward to their “extermina- 
tion as a race.” 

A description of Indian life is found 
as a caption to Plate XI in the Surveys’ 
Geographical Report. The scene is “at 
one of the Navajo wick-e-ups. (The hut 
used by nomadic Indian tribes of the 


Laude 


Wheels turn faster and men work more efficiently 
in every industry because of anti-friction bearings. 
And every industry knows and uses ss" Ball and 


Roller Bearings. 


This acceptance of sts has been built on its abil- 
ity to help put the right bearing in the right place. | 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


ho |) 


BALL AND ROLLER BEARINGS 
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... inthe science of anti-friction 


arid regions of the western and south- 
western states, typically elliptical in 
form, with a rough frame covered with 
reed mats or grass or brushwood), near 
Old Fort Defiance, and is . (one) 
of everyday life. The head and 
lord of the family looks on with phleg- 
matic equanimity at the patient indus- 
try of the squaw and indulges in day 
dreams, undoubtedly of victories of war 
or excitement of the chase performed 
by him or his ancestors. They gather a 
scant harvest of corn and grain, but 
depend now for the greater part upon 
Government rations.” 

The expeditions, while often arduous 
in nature, toured regions of historical 
interest. One such place was Lee’s 
Ferry, Arizona. Major John Lee had 
established a ferry on the Colorado 
River above the Grand Canyon for the 
benefit of emigrants on their way to 
California. Lee was a_ well-known 
“Mormon desperado and leader of the 
Mountain Meadow massacre.” He was 
later shot standing in his coffin to ex- 
piate for his crime under the law. 

An expedition investigated the Pueb- 
lo Indian ruins in the Chama and 
Chaco River valleys in New Mexico. 
These dwellings were first seen by Ca- 
beza de Vaca, a member of the Spaniard 
Narvaez’ expedition of 1528. 

It was near the aforementioned ruins 
that an unusual meteorological condition 
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[ZEKIN “Western” chrome-clad 
steel tape — accurate, durable 


Tough, narrow (one-quarter inch) 
steel line. Easy-to-read chrome-clad finish, 
has jet black markings on chrome-white background. 
Line is extra heavy (.020” before multiple plating). 
Marked 10ths and 100ths ft., or feet, inches and 8ths. 

An especially durable tape mounted on a sturdy frame 
with extra long, self locking, winding device and hardwood 
carrying handle. Furnished with 2 leather thongs. 


BUY [UEKIN 


THE LUFKIN RULE CO, « SAGINAW, MICHIGAN 


was observed. “Snow covered th 
ground 4 inches in the morning. § 
far as is known there has never befor! 
been recorded within one horizon al 
one time in different parts of thi 
heavens, rain clouds, the moon yisibl 
in a clear sky, with thunder and ligh 
ning, hail and snow, all recurrent with 
in an hour.” 


“i, 


Start of Wheeler exploration of 
the Colorado River from Camp 
Mohave, Arizona. 


The weather at times plagued th 
survey parties. The expedition in th 
Death Valley was one of special hard 

(continued on page 34) 


TAPES, RULES, PRECISION TOOLS 
at your Technical Supply House 


132-138 Lafayette St., New York City e Barrie, Ont. 
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@ Design engineers — production engineers— 
application engineers—field engineers—it takes 
their combined teamwork to create, build and 
distribute Square D’s broad range of electrical 
distribution and control equipment.* The vast 
majority of our men come from schools such as 
yours. We’re proud of them—they’re equipped 
and ready to grow. They're the kind of men you 
will like to work with. Lge 


% Mechanical, electrical, general and industrial 
engineers are needed 


City. 
Mail the Coupon for a 16-page “get-acquainted ” brochure) 


SQUARE 


in one of these 
~. Square D pictures... 


@eeoeoeoeveonee0000080800880008888888888 808 


Square D Company, Dept. SM-1 

6060 Rivard Street, Detroit 11, Michigan 

I'd like a copy of Square D's ’ Get-Acquainted “ 
brochure. 


Name 
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DETROIT MILWAUKEE LOS ANGELES 
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SQUARE D COMPANY CANADA LTD,, TORONTO + SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 
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ORDVAC ... 
(continued from page 7) 


chine with a high speed electronic mem- 
ory of the kind used in ORDVAC. 

The Bureau of Standards laboratories 
have two machines with memories of 
the ORDVAC type, but each stores 
only 512 digits per tube as compared 
to 1,024 in the Illinois machine. The 
Massachusetts Institute of Technology 
has a machine which can do arithmetic 
faster than the ORDVAC, but its mem- 
ory is only one-third as great. 

One other ORDVAC type machine 
is now under construction at the Insti- 
tute for Advanced Study in Princeton, 
N. J., where fundamental work per- 
taining to this type of machine was 
originally carried out by Prof. John 
von Neumann and coworkers. 

Problems, with working directions 
coded in numbers, are put into the 
ORDVAC at Illinois through a tele- 
typewriter, and the results are typed 
out by the teletypewriter. This is the 
input-output unit, and is the slowest 
part of the machine. 

One problem given the “electronic 
brain” was to calculate, successively, 
the cubes of all numbers from 1 through 
2,000. The teletypewriter tapped out 
the answers—l, 8, 27, 64, ete.—at five 
strokes a second. It took an hour and a 


quarter to print the 2,000 answers. The 
teletypewriter mever paused, but the 
“brain” was loafing practically all of 
the time. It could have given all the 
solutions in two seconds! 

Professor Ralph E. Meagher and his 
staff at Illinois plan to make the tele- 
typewriter run five times as fast it does 
now, but this still will be far behind 
the electronic brain’s speed. However, 
it will not slow the machine because in 
most work—unlike that of calculating 
the cubes—the “brain” will carry out 
a lot of computations, one after another 
and involving each other, before typing 
out the final answer. 

One of the machine’s complicated 
“exams,” for example, was to generate 
352 random numbers, carry out a com- 
plicated routine of multiplication, divi- 
sion, and comparison of answers, and 
do this job over and over again, each 
time giving itself a new set of numbers, 
to stop if it made an error, and if all 
was well, to report progress every time 
it did the job. 

The teletypewriter tapped out a re- 
port line every 45 seconds. The test 
was continued for 12 hours, just to 
make sure the machine was running 
properly and was consistent in its action. 

Other test problems presented to the 
machine were some which had previous- 
ly been worked by other—and much 


enced slide rule manufacturer, 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK * HOBOKEN, N. J. 
Chicago ® St. Louis * Detroit * San Francisco * Los Angeles * Montreal 
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@ There’s a K&E slide rule for every purpose. Whether designed 
to meet the modest needs of the beginner or the exacting require- 
ments of professionals, all K&E rules feature ‘‘built in’’ accuracy 
and reflect the skill and craftsmanship of America’s most experi- 


Kee 


Drafting, 
Reproduction and 
Surveying Equipment 


and Materials, 
Slide Rules, 
Measuring Tapes. 


| “Were you promoted 2?” 


slower and more tedious—methods, an¢ 
for which the engineers could “look i 
the back of the book”’ to check the elec 
tronic brain’s answers. 


INTRODUCING ... 
(continued from page 16) 
exhibit for the 1952 I SEE. He ha 
also found time to serve as secretar: 
of the IES, become a member of Scab 
bard and Blade, military honorary, and 
as a Major in the AFROTC, to be 
long to the Arnold Air Society. On th 
more social side, John is a member o! 
Alpha Sigma Phi social fraternity and 


JOHN UNDERWOOD 


was chosen as one of the Hundred Out 
standing Seniors. 

As for the future, John will receivé 
his degree in illuminating engineering 
from the department of electrical engi 
neering this August and will probably 
enter the Air Force. 

In August either the Air Force wil 
receive an outstanding officer or indus) 
try will gain a fine engineer; in eithe} 
case, Illinois will lose one of its bes| 
head cheerleaders. 


Did 
drafted ? 
Well, it was like this: My numbe 
came up, I had no dependents, and 
passed my physical, so I volunteered. 
cS * * 


you volunteer or were yo 


The seven-year-old son of a radi| 
comedian came home with his repor 
card. 

“Well, son,” asked the radio star 


“Better than that, Pop,” chirped thi 


kid happily, “I was held over for ar 
other 26 weeks.” 


Procrastination is the thief of tim 
and so is every other big word. 


THE TECHNOGRAP: 


THE DU PONT 


DIGEST 


The fields of research and development 
invite ingenuity of the chemical engineer 


Research and development work in 
chemical engineering often overlap 
at Du Pont, except where the re- 
search is fundamental. 


The chemical engineer occupied 
with fundamental research is chiefly 
concerned with basic studies of unit 
operations and processes involving 
reaction kinetics, thermodynamic 
properties of fluids, high-pressure 
techniques, equilibrium studies, heat 
transfer and the like. Such studies 
often lead to lower-cost manufactur- 
ing processes. Some recent projects 
in fundamental research have been: 


1. A study of fluidized catalyst re- 
action units including degree of fluid- 
ation, temperature uniformity, cata- 
lyst activity and life, and conversion 
of feed gases. 


2. Studies of the fundamental trans- 
fer relations between phases, for in- 
stance, gas and liquid, in reacting 
materials. 


Apart from the chemical engineers 
engaged in fundamental research, 


there are many groups working in 
applied research and development. 
In fact, this is the major part of the 
chemical engineering work done at 
Du Pont. Here are examples of the 
literally hundreds of unusual prob- 
lems they have solved: 


1. Designing equipment for produc- 
ing pure silicon at 1000°C. (Though 
one of the starting compounds is 
highly corrosive, only spectroscopic 
traces of impurities can be tolerated. ) 


2. Developing a high-pressure liquid- 
phase process to replace the stand- 
ard dry method of producing sodium 
azide formerly employed. 


3. Designing a continuous flow, gas- 
liquid reactor for use in making a 
fiber intermediate under pressure. 


4. Developing, from laboratory re- 
search results, a process for large- 
scale production of complex poly- 
meric materials used in the manu- 
facture of color photographic film. 


These examples can only hint the 
variety and originality of problems 


SEEKING new ways to coat plastic on wire: 
Carl Hellman, B.S.Ch.E., Syracuse ’50; and 
J.M. McKelvey, Ph.D.Ch.E.,Washington’50. 


[ SECOND OF A SERIES | 


constantly arising at Du Pont. They 
indicate the challenge as well as the 
broad opportunity awaiting the tal- 
ents and ingenuity of the young 
chemical engineer who wants a ca- 
reer in research and development. 


NEXT MONTH — The chemical engi- 
neer’s role in plant operation at Du Pont 
will be discussed in the third article in 
this series. Watch for it! 


SEND FOR your copy of ‘The 
Du Pont Company and the Col- 
lege Graduate.’’ Describes oppor- 


tunities for men and women with 
many types of training. Address: 
2521 Nemours Bldg.,Wilmington, 
Delaware. 


REG. U.S. PAT. OFF 
BETTER THINGS FOR BETTER LIVING 
. . . THROUGH CHEMISTRY 


Entertaining, Informative — Listen to ‘‘Cavalcade of 
America,’ Tuesday Nights, NBC Coast to Coast 


STUDYING plate in stainless-steel tower used to 
determine efficiency of designs: C. M. Gamel, 
Jr., S.M.Ch.E., M.1I.T.’48; and J. B. Jones, 
M.S.Ch.E., University of Michigan ’46. 
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INSPECTING a new type of high-pressure reactor: 
Robert J. Stewart, B.S.Ch.E., Rensselaer Poly- 
technic Institute ’50; and Henry Smithies, 
M.S.Ch.L., University of Michigan ’50. 


MEASURING pore-size distribution of porous 
media used in filtration: Harold P. Grace, 
B.S.Ch.E., Univ. of Pennsylvania ’41; and 
Nym K. Seward, B.S.Ch.E., Lehigh U. ’47. 


U. S. SURVEYS 
(continued from page 30) 

ship. ‘“The route lay for more than 39 
miles in light, white, drifting sand, 
which was traversed between 5 a. m. 
and 6 p. m., the center of the desert 
being reached about meridian. The stif- 
ling heat, the great radiation, and con- 
stant glare from the sand were almost 
overpowering, and two of the command 
succumbed near night fall, rendering it 
necessary to pack one man on the back 
of a mule to the first divide on the 
route, where a grass sward was reached 
at the end of the long, sandy stretch, 
while the second, an old and tried moun- 
taineer, became unconscious for more 
than an hour in the same locality. This 
happened fortunately, near 6 p. m., 
when the sandy waste was mostly be- 
hind us. With water from the canteens 
these men were restored to conscious- 
ness, and the march resumed by moon- 
light, without trail or guide. A living 
stream was reached between 3 and 4 
a. m., at the eastern base of the Inyo 
Range, after a continuous march of over 
twenty-three hours.’ 

Lengthy marches were common on 
the expeditions. “These were treks of 
“from 60 and even 80 hours with scarce- 
ly a halt.” Although the destination was 
usually known, sometimes a_ blunder 
found the party on the wrong course 


as was experienced on a survey in Ore- 
gon; Wheeler writes, “The march was 
resumed the following day, expecting 
to reach Fort Klamath, but as luck 
would have it, a road forking in the 
heavy timber was taken for the main 
one on account of its fresher tracks 
and apparently more frequent use. This 
proved, however, to be the old Eugene 
City wagon road, and brought the 
party just at dusk to a little stream 
with abrupt banks, the bridge over 
which had gone to decay, thus stopping 
further progress. Reference to the topo- 
graphic notes showed an_ erroneous 
course. After a short rest and 
supper the back track was taken by 
moonlight and camp made at about 3:30 
a.m. near the fork of the roads.” 


As would be expected from surveys 
as extensive as these many discoveries 
were made and places reached never be- 
fore visited by white men. In extending 
their lines of triangulation into Color- 
ado, topographers of the Wheeler sur- 
vey occupied for the first time Cerro 
Blanco Peak, 14,270 feet above sea 
level. 


High places were familiar to the to- 
pographers, for at the close of work in 
1879 they had “determined the heights 
of 395 peaks (with names, many of 
which are new) above 10,000 ft, and 
of 754 others= (with names) between 


5,000. and 10,000 ft in height.” Also 
the plotting of the “location and pro- 
file of 202 mountain passes. .. .” 

‘Taken as a whole the general expedi-| 
tions of the United States Geographical 
Surveys West of the One Hundredth 
Meridian added materially to the) 
knowledge of that part of the country) 
in which they were engaged. These sur-) 
veys were executed with a minimum 
number of men at a time when foreign 
governments were expending consider- 
able sums for similar work. The $691,-} 
444.45 expended for the Wheeler sur- 
veys during their 11 year existence’ 
brought forth the most profound sur- 
vey executed to that time. 


Special Explorations 


Without a doubt, besides the season 
al expeditions, the survey of the Grand 
Canyon of the Colorado was the most 
monumental accomplishment of all. The 
primary purpose in making the surve 
was to determine the practical head o 
navigation. However, a geological in-| 
vestigation was also desired and for this 
purpose the famed geologist G. K. Gil 
bert was retained to accompany the 
party. 

The party for the ascent of the river) 
was organized in September, 1871. It 


consisted of Lt. Wheeler, chief; P. Wi 
(continued on page 36) 


Fruit Storage Stops Shrinkage with 
New Frick Refrigerating System 


Gillan Brothers maintain relative humidities of 85 per cent 
or higher in their 40,000-bushel apple storage at St. Thomas, 
Penna., even with temperatures of 32-33 deg. F.! These hu- 
midities keep the moisture where it is wanted—in the fruit. 

This remarkable cooling system is equally desirable for stor- 
ing vegetables, nuts, hides, textiles, and other products. 
Covered by peters sales the new Frick system is 

‘ revolutionizing cold storage 


practice. 


years, 


Two Frick Ammonia Com- 
pressors Used for Cooling 
Gillan Brothers’ Apple Storage. 


Also Builders of Power Farming and Sawmill Machinery 
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The Frick Graduate Training 
Course in Refrigeration and Air 
Conditioning, operated over 30 
offers a career in a grow: 
ing industry. 
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0 U A L | T Y ws @ pe From the headwaters region of the 


Amazon comes Up-River “Fine Para’, widely acknowl-, 
edged by rubber experts as the highest grade of natural| 
rubber. To Okonite researchers and independent experts 
alike, long experience has shown that only this rubber} 
provides all the factors needed in top quality insulaiiags 
for electrical wires and cables. 

The Okonite Company obtains a high degree of uni- 
formity in shipment after shipment of this premium 
rubber in “biscuit” form . . 
Fine Para assures a long service life... 
sively in all Okonite rubber insulated wires and cables. 
The Okonite Company, Passaic, New Jersey. 


OKONITESS 


insulated wires and cables 
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. has found that Up-River 
uses it exclu 


THE TECHNOGRAPH 


MANY OF THE difficulties of severe operation have 
been corrected or eliminated through new “heavy 
duty” lubricants. ‘‘Hot engine sludge’’ in hard- 
working equipment like this bulldozer is greatly 
reduced. Buses, heavy contractors’ equipment, tur- 


bines, diesel locomotives, marine engines, and many 
other types of engine, whether gasoline or diesel, 
require fewer overhauls. These advances made since 
the war have been mainly due to the work in addi- 
tives by research and development people. 


How Chemistry adds to Lubricants... 
Multiplies “Heavy Duty” Efficiency 


UTOMOTIVE engine life and performance 
under severe conditions have been greatly 
improved in recent years both because of prog- 
ress in equipment design and advances in fuels 
and lubricants. 


The automotive and petroleum industries have 
overcome the problems of “hot engine sludge,”’ 
or high-temperature deposits and varnishes col- 
lecting on \ ital parts—through chemical research 
that has led to both better refining methods 
and development of additives that have elim- 
inated these difficulties. 


The new additives have a triple role. They 
improve oil stability through inhibiting oxida- 
tion. They prevent bearing corrosion. And, 
through their deteryent action, they eliminate 
deposits from fuel or other sources—thus supple- 


Standard Oil Company 


910 South Michigan Avenue, Chicago 80, Illinois 
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menting improved refining methods. 


Many companies, both automotive and petro- 
leum, have contributed to the development of 
the new additives through both co-operative and 
independent research and experiment. And the 
research and development men of Standard Oil 
have had a major share in the improvement of 
lubricants for ““heavy duty”’ service. 


Intensive research to develop even better addi- 
tives goes forward at our Whiting laboratories. 
Here is a challenging opportunity for young men 
with advanced training in chemistry and engi- 
neering. In projects devoted to additives, they 
can have a part in petrcleum progress that will 
strengthen national production and military pre- 
paredness wherever severe engine service requires 
“heavy duty” lubricating oils. 


STANDARD 


35 


U. S. SURVEYS... 
(continued from page 34) 


Hamel, topographer; G. K. Gilbert, 
geologist; Dr. W. J. Hoffman, natural- 
ist; IT. H. O’Sullivan, photographer ; 
Ix. M. Richardson, assistant topogra- 
pher and artist; Frank Hecox, baro- 
metric assistant; six boatmen, six en- 
listed men from Camp Mohave, Ari- 
zona, and Captain Asquit and thirteen 
other Indians of the Mohave tribe. 

The marine equipment consisted of 
four little boats with sails and one barge 
for transporting food and equipment, 
the latter the property of the Quarter- 
master’s Department. 

The expedition set out from Camp 
Mohave on September 16, 1871. A 
plate in the Geographical Report shows 
the party with the professional person- 
nel in striped pants, waist coats and 
derbies, appropriate garb for such an 
undertaking! 

The remainder of the month was 
spent in negotiating rapids of moderate 
dimensions at the. southern approaches 
to the Grand Canyon. The Black Can- 
yon was traversed and a meeting was 
effected with Lt. D. W. Lockwood who 
came by land with supplies to a camp 
below the Grand Canyon. Here on Oc- 
tober 6, a crossing of a more treacher- 
ous part of the river was accomplished. 


Wheeler describing this particular 
crossing writes, “All the animals are 
brought across by swimming the fierce 
current with a single loss. Mr. Gilbert 
proceeds with his boat to the mouth of 
the Grand Canyon with a view of mak- 
ing a geological section at this point. 
He succeeds in reaching the high mesa, 
about 3,500 f¢, but is unable to return 
to the bed of the river before dark, and 
makes his camp high up in the rocks.” 


Wheeler was continually disturbed 
by the Indians accompanying the party, 
for he continues, “The Mohaves have 
a great feast over the animal that was 
killed in crossing, and in consequence 
many are sick; but the presence of a 
Pah-ute medicine-man has its influence 
in relieving the pains of the overfed 
aboriginals. A greater part of the day 
has been made hideous by roars, screams, 
and moans over the victims. For the 
third time the Mohaves have tried to 
desert and return to their homes. By 
dint of threats and persuasions they are, 
however, induced to remain until the 
completion of the river exploration.” 

On October 7, all was made ready 
to attempt the exploration into the 
Grand Canyon proper. The parties set 
out and managed to pass rapids of more 
pronounced dimensions. Wheeler notes 
on October 9, “The rapids are more 
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formidable than any yet seen. I am satis 
fied that no one has ever ascended th 
river above this point, and Mr. Gas: 
(a rancher who had explored the are 
below the Grand Canyon), . . . tolc 
me in 1869 ... that he considered i 
impossible to penetrate further. It 1 
for this party to try it however, and i 
successful, tomorrow there will seem t 
be little doubt of reaching Diamoneé 
Creek.” 
Diamond Creek was a rent 
point above the Grand Canyon where 
land. party was stationed with supplies 
and food for the river crew. It was 
also the terminus of the exploration: 
The party for the Grand Canyon ex- 
pedition was reduced to three crews 
of nine persons each. Entering the can- 
yon the going became extremely difh- 
cult. The treacherous rapids almost des- 
troyed one and another boat was des- 
troyed for Wheeler recorded on Octo: 
ber 11, “ ... the boat ran back si 
the rocks almost a perfect wreck, and 
its contents were washed down below 
the overhanging rocks, A stout case con- 
taining my most valuable public and 
private papers and data for a great 
share of the season’s report, which for 
the first time had not been taken a 
of the boat at a portage, was lost, as 
well as valuable instruments, the astro- 
nomical and meteorological observations, 
and worse than all, the entire rations 
of that boat.” | 
Continuing the account of the explor- 
ation in the Grand Canyon, Wheeler 
writes, “October 12.—Reached Camp 
No. 24, head of Disaster Rapid. The 
morning is occupied in searching up 
and down the river for any trace of 
articles lost from boat No. 1, but with- 
out success. Our party are all despond- 
ent, and as the boat swamped yesterday 
was badly damaged, and rations are very 
short, a portion of the party is here de- 
tached to make the descent in this boat, 
with expectation of reaching the land 
party and following their trail south- 
ward from the point on the river where 
the barge lies anchored. No one except 
Mr. Gilbert and myself think that the 
boats can pass the rapids in front of us. 
It requires no little courage to continue 
further on, since one day later would 
prevent a return in time to meet the 
relief party at the river crossing, and 
the barge has rations only up to a cer- 
tain date. Mr. Gilbert and myself pro- 
pose to reassure the men by taking the 
first boat across the rapid . . . half an 
hour before twilight a rope is stretched 
and the emergency prepared for. The 
entire force is stationed along the line. 
and the cast-off is made. In five min- 
utes the worst part of the rapid is over. 
and just as the sun sinks gloomily be- 
hind the cafion horizon the worst rapid 
is triumphantly passed, amid the cheers 
(continued on page 40) 
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MIND OVER METAL... 


It’s just a bit of cold metal, this piece of printers’ 
type... worth about 35¢ a pound. Yet it is the 
means by which an idea can be put on paper and 
spread a millionfold. 

If America’s printing presses were to stop, con- 
sider what would happen . . . to our educational 
system... to commerce... culture... commu- 
nications . . . to civilization itself. 


PROGRESS UNLIMITED... 


We’ve come a long way from the printing tech- 
niques of the early Gutenberg 42-line Bible to 
the phenomenally fast presses of today. Thou- 
sands of craftsmen in the field of graphic arts 
have contributed to your education, enjoyment 
and enlightenment. Designers of hundreds of 
type faces. Researchers in metals, inks, paper and 
processes. And other skilled craftsmen utilize 
these materials and processes to bring you the 
printed word. 

The Business Magazines to which men look for 
help with their jobs are an important segment of 
America’s all-seeing, all-hearing and reporting 
Inter-Communications System. 


McGRAW-HILL PUBLISHING COMPANY, INC. 


I) |: 330 WEST 42nd STREET, NEW YORK 18, N. Y. @® 
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THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the 
unique contribution of the American business 
press ...a great group of specially edited maga- 
zines devoted to the specialized work areas of 
men who want to manage better, design better, 
manufacture better, research better, sell better, 
buy better. 


WHY WE HAPPEN TO KNOW... 


The McGraw-Hill business publications are a 
part of this American Inter-Com System. 

As publishers, we know the consuming insist- 
ence of editors on analyzing, interpreting and 
reporting worth-while ideas. 

As publishers, we know that advertisers use 
our business magazines to feature the products 
and services which they offer in the interest of 
increased efficiency, and lower production costs. 

As publishers, we know that people subscribe 
to our business publications to keep abreast of 
what’s new in their field and in industry as a 
whole. For the editorial pages tell ‘“Show’’ and the 
advertising pages tell “‘with what.” 


McGRAWHILL Sawa 
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U. S. SURVEYS 
(continued from page 36) 


and exultations of every member of the 
party.” Later the other boat passed this 
rapid successfully, and the expedition 
continued. On October 14, six hours 
were required to pass ‘“‘the worst rapids 
of the trip.” 

The loss of the rations for one of the 
boats at Disaster Rapid was cause for 
considerable concern. The trip extended 
for a longer time than calculated and 
members of the party were anxious to 
reach Diamond Creek. On October 17 
the crew passed the “highest rapids yet 
—fall 10 1/10 ft, (canyon) width 35 
ft...’ It was necessary for Wheeler 
to guard the rations personally. 

Wheeler’s narrative of the next day, 
October 18 follows: “River Camp No. 
30, Look-ahead Camp. . . . The boats 
are leaking badly. Complete instructions 
are made for two messengers, Hecox 
and Roberts, who volunteered to start 
out in the morning to reach Diamond 
Creek. This seems a necessary measure, 
as the lives of twenty persons are now 
dependent upon the success of the mes- 
sengers sent ahead for food. A fair-sized 
loaf is cooked for each, and they will 
depart at daylight.” 

The scientific nature of the expedi- 
tion is not forgotten even in the face of 
adversity, for Wheeler reports on the 


same day, “Between 10 and 11 a. m., 
Mr. Gilbert saw plainly the planet 
Venus.” 


The messengers dispatched by Wheel- 
er were able to contact the land party 
and help was secured. The expedition 
reached Diamond Creek on October 19, 
33 days after leaving Camp Mohave. 

Wheeler commended the 20 men, 14 
whites and 6 Indians who survived the 
crucial trip on the most treacherous 
river in the United States and through 
the greatest canyon in the world. 

Of the Grand Canyon Wheeler said, 
“The stupendous specimens of extended 
rock-carving that make up the system 
of the cafions have been: partially des- 
cribed and made known. They stand 
without a known rival upon the face of 
the globe, must always remain one of 
the wonders, and will, as circumstances 
of transportation permit, attract the 
denizens of all quarters of the world 
who in their travels delight to gaze 
upon the intricacies of nature.” 

Among the other accomplishments of 
special parties was the mapping for the 
first time of Lake Tahoe in California 
and Nevada. This lake held a special 
charm for Wheeler who likened it to 
Lake Luzerne in Switzerland. The lat- 
ter lake is known as the ‘“‘Lake of Five 
Cantons” and the former could be 
called the “Lake of Five Counties.”’ 

In this area also is the famous Com- 
stock mining district. The mining re- 
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gion was mapped and the results pub- 
lished on a special Atlas sheet of scale 
1 in to 1500 ft. 

While not a special survey, the deter- 
mination of the elevation of Mt. Whit- 
ney in California, the highest point in 
the United States, is worthy of mention 
in this section. The method of determin- 
ing elevations as mentioned was with 
the aneroid or cistern barometer. In ad- 
dition elevations of peaks were deter- 
mined by angles of inclination from 
points of known elevation. Considering 
the method and equipment, the results 
obtained were surprisingly accurate. 
Wheeler’s parties found the height of 
Mt. Whitney to be 14,471 ft above sea 
level. This differs by 25 ft from the 
present accepted value of 14,496! 


Published Data 


The results of the survey were pub- 
lished in forty volumes. The general re- 
sults are summarized in a seven volume 
set titled the Report Upon the Geogra- 
phical Surveys West of the One Hun- 
dredth Meridian, volume one of which 
is the Geographical Report mentioned 
in this article. In addition numerous 
volumes of instructions for the field 
parties were prepared, and lists of col- 
lections of material by the other 
branches were printed. 

The topographic information is con- 
tained in 50 Atlas sheets. The original 
outline for the surveys provided for 95 
Atlas sheets, but the appropriations were 
suspended before the entire region was 
mapped. The fifty Atlas shear encom- 
pass an area of 326,891 square miles. 

The sheets are, except for a few spe- 
cial issues, all on a scale of one inch 
to eight miles as previously noted. All 


conventional signs are generalized ar 
landmark buildings only are shown 

the towns. The culture is in black i 
cluding the watercourses. The coetal 
phic features are printed in brown an 
the entire map has a buff base. In the 
day these sheets were the only sour 
of information on the territory west ( 
the one hundredth meridian. | 


Achievement 


The greatest advancement made bh 
the Wheeler surveys was the one th: 
led to their suspension. They fixed 1 
the minds of the members of Congre: 
the need for a systematic, unified su 
vey of the United States, not just 
topographic survey but a complete scier 
tific investigation. This was the scop 
of the successor to the Wheeler survey 
the newly formed United States Gee 
logical Survey, created by act of Cor 
gress March 3, 1879. Lt. Wheeler for 
saw its possibilities. His lifelong assoc 
ation with survey and familiarity wit 
the progress of foreign governments i 
such work impressed him with the nee 
for such an organization. To Lieutenar 
George Montague Wheeler is all cred 
due for the brilliant leadership of th 
first great engineering survey in_ th 
United States. 


Bell Hop: Did you ring, sir? 

Irate Guest: No. I was tolling. 
thought you were dead. 

When a motorist who had crashe 
into a telephone pole and brought dow 
the wires recovered consciousness, h 
hands were clutching the wires. 

“Thank Heavens,” he exclaimed, 

a harp.” 
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